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BACK  GROUND  OF  THE  INVENTION 

1  .  Field  of  the  invention 

5  The  present  invention  relates  to  a  novel  greasy  oil  and  fat  composition  for  food  processing  machines. 
More  particularly,  the  present  invention  relates  to  a  novel  greasy  oil  and  fat  composition  for  food  processing 
machines  which  is  safe  for  food  sanitation,  excellent  in  oxidation  stability  and  lubricating  property  and 
favorably  utilized  as  lubricating  oil  for  machines  utilized  for  food  processing. 

io  2.  Description  of  the  prior  art 

For  processing  of  agricultural  products,  livestock  products,  marine  products  and  other  materials  to 
prepare  food  stuffs,  various  processes,  such  as  selection,  classification,  grinding,  mixing,  baking,  heating, 
fermentation,  boiling,  drying  freezing  and  the  like,  are  generally  applied  to  the  material  and  various  kinds  of 

75  food  processing  machines  are  utilized  in  these  processes. 
Examples  of  the  machines  for  processing  of  agricultural  products  are  machines  and  tools  for  collecting 

leaves  from  tea  plants,  rice  cleaning  machines,  flour  mills,  brewing  apparatus  for  production  of  sake,  soy 
sauce,  miso  and  like  others  and  machines  for  production  of  noodle,  bread,  cookies,  fruit,  juice,  jam,  pickles 
and  like  others.  Examples  of  machines  for  processing  of  livestock  products  are  machines  for  processing 

20  milk,  machines  for  production  of  milk  products,  such  as  cheese  and  butter,  machines  for  processing  meat 
and  like  others.  Examples  of  machines  for  processing  of  marine  products  are  machines  for  processing  of 
fish  meat,  machines  for  processing  sea  weeds  and  like  others.  Other  examples  of  the  food  processing 
machines  are  apparatus  for  production  of  food  additives,  natural  flavor  and  pharmaceutical  products,  such 
as  a  vacuum  thin  layer  evaporator  and  a  mixing  apparatus. 

25  As  lubricant  for  the  food  processing  machines,  grease  based  on  mineral  oil  is  generally  utilized.  In  the 
grease  based  on  mineral  oil,  purified  mineral  oil  is  used  as  the  base  oil  and  inorganic  compounds,  such  as 
metal  soap  of  lithium,  potassium  and  sodium,  or  organic  compounds,  such  as  urea  derivatives,  are 
dispersed  in  the  base  oil  as  a  thickening  agent  to  make  the  grease  semisolid  or  solid  form. 

However,  when  grease  based  on  mineral  oil  is  utilized,  it  is  unavoidable  that  the  grease  is  scattered  or 
30  mixed  into  the  foods  or  the  agricultural  products  through  rotating  parts  of  the  machines  during  long 

operation  of  the  machines  and  the  scattering  and  mixing  of  the  grease  based  on  mineral  oil  is  not  desirable 
food  sanitation. 

To  avoid  problems  on  environment  and  human  health,  grease  made  only  from  those  materials  which 
are  permitted  as  food  and  food  additives  were  proposed  as  following:  (1)  an  industrial  lubricating  oil  of  low 

35  environmental  hazard  made  from  glycerides  of  fatty  acids,  fatty  acids,  silicone  resins  and  2,6-di-t-butyl-4- 
methylphenolwhich  are  permitted  as  food  or  food  additives  by  the  food  sanitation  law  (Laid  Open  Japanese 
Patent  Publication  Showa  51-84803);  (2)  a  lubricating  oil  for  food  processing  machines  in  which  glycerides 
of  saturated  fatty  acids  of  5  to  21  carbon  atoms  are  used  as  the  base  oil  and  fatty  acids  of  12  to  22  carbon 
atoms  are  compounded  to  the  base  oil  (Laid  Open  Japanese  Patent  Publication  Heisei  2-209995);  and  (3)  a 

40  high  viscosity  oil  and  fat  composition  prepared  by  transesterification  of  oils  and  fats  for  food  and  natural 
wax  (Laid  Open  Japanese  Patent  Publication  Showa  57-67694). 

However,  the  lubricants  of  (1)  and  (2)  described  above  can  not  be  utilized  as  grease  because  they  are 
liquid  at  the  ambient  temperature  even  though  they  are  safe  for  food  sanitation.  The  high  viscosity  oil  of  (3) 
described  above  has  a  problem  that  oxidation  stability  is  inferior  because  soy  bean  oil  and  rapeseed  oil  are 

45  used  as  the  materials  even  though  it  is  safe  for  food  sanitation  and  very  viscous  liquid  at  the  ambient 
temperature. 

SUMMARY  OF  THE  INVENTION 

50  The  present  invention  accordingly  has  the  object  to  provide  an  greasy  oil  and  fat  composition  for  food 
processing  machines  which  is  highly  safe  for  food  sanitation  and  excellent  in  oxidation  stability. 

Thus,  the  greasy  oil  and  fat  composition  for  food  processing  machines  of  the  invention  is  prepared  by 
mixing  a  fatty  acid  ester  of  polyglycerol,  oil  and  fat  for  food  and  glycerol  melting  the  mixture  by  heating  and 
kneeding  the  mixture. 

55  Other  and  further  objects,  features  and  advantages  of  the  invention  will  appear  more  fully  from  the 
following  description. 

DETAILED  DESCRIPTION  OF  THE  INVENTION 

2 
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The  present  inventors  investigated  extensively  to  prepare  greasy  oil  and  fat  composition  for  food 
processing  machines  having  the  favorable  characteristics  described  above  and  discovered  that,  when  a  fatty 
acid  ester  of  polyglycerol,  oil  and  fat  for  food  and  glycerol  are  mixed,  melted  by  heating  and  then  kneeded, 
the  composition  prepared  is  effective  for  achieving  the  object. 

5  Thus,  the  greasy  oil  and  fat  composition  for  food  processing  machines  of  the  invention  is  prepared  by 
mixing  a  fatty  acid  ester  of  polyglycerol,  oil  and  fat  for  food  and  glycerol,  melting  the  mixture  by  heating 
and  kneeding  the  mixture. 

The  most  important  characteristics  of  the  greasy  composition  of  the  invention  is  that  it  does  not  flow 
down  during  the  service  period.  The  greasy  composition  has  to  satisfy  the  requirement  for  grease  in 

io  general  that  the  dropping  point  must  be  80°  C  or  more. 
The  fatty  acid  ester  of  polyglycerol  of  the  invention  is  preferably  an  ester  of  stearic  acid  which  is  solid 

at  the  ambient  temperature,  more  preferably,  a  monoester  of  stearic  acid,  to  satisfy  the  requirement  that  the 
dropping  point  must  be  80  °C  or  more.  Polyglycerols  of  higher  degree  of  polymerization  are  preferable  as 
the  polyglycerol.  However,  the  maximum  degree  of  polymerization  of  glycerol  in  polyglycerol  esters  of  fatty 

is  acids  which  are  permitted  by  the  law  as  food  additives  is  10  and  decaglycerol  is  most  preferable  as  the 
polyglycerol.  Of  course,  polyglycerols  of  degree  of  polymerization  of  more  than  10  have  sufficient  quality  as 
the  polyglycerol  of  the  invention. 

The  oil  and  fat  for  food  are  utilized  in  the  composition  for  the  purpose  of  giving  the  composition 
smoothness.  As  the  oil  and  fat  for  food,  oil  and  fat  of  lower  melting  point  are  preferable.  However,  purified 

20  rapeseed  oil  and  soy  bean  oil  are  not  preferable  because  of  insufficient  oxidation  stability.  Oils  and  fats 
prepared  by  hydrogenation  of  rapeseed  oil  and  soy  bean  oil  to  improve  the  oxidation  stability  and  oils  of 
relatively  good  oxidation  stability,  such  as  palm  oil  and  olive  oil,  are  usually  not  sufficient  enough 
concerning  the  oxidation  stability.  Triglycerides  of  medium  chain  saturated  fatty  acids  (MCT)  are  preferable 
concerning  the  oxidation  stability.  Examples  of  the  medium  chain  saturated  fatty  acid  are  fatty  acids  of  6  to 

25  10  carbon  atoms,  such  as  caproic  acid,  heptylic  acid,  caprylic  acid,  nonylic  acid,  caprylic  acid  and  the  like. 
The  medium  chain  saturated  fatty  acid  may  be  utilized  either  singly  or  as  a  combination  of  two  or  more 
kinds  as  the  material  of  the  triglyceride. 

In  the  composition  of  the  invention,  the  fatty  acid  ester  of  polyglycerol,  preferably  decaglyceryl 
monostearate,  is  utilized  in  an  amount  in  the  range  from  25  to  43  weight  %,  preferably  from  25  to  35  weight 

30  %,  the  oil  and  fat  for  food,  preferably  MCT,  is  utilized  in  an  amount  in  the  range  from  3  to  25  weight  %  and 
glycerol  is  utilized  in  an  amount  in  the  range  from  40  to  67  weight  %.  When  the  amount  of  any  of  the 
components  is  outside  of  the  specified  range,  the  prepared  composition  tends  to  have  a  dropping  point  of 
less  than  80°  C  and  is  not  desirable. 

The  thickness  of  the  composition  can  be  adjusted  by  adding  propylene  glycol  or  water.  However,  it  is 
35  desirable  that  the  amount  of  addition  of  propylene  glycol  is  2  weight  %  or  less  based  on  the  amount  of  the 

composition  because  addition  of  excess  amount  of  propylene  glycol  causes  decrease  of  the  dropping  point. 
It  is  also  desirable  that  the  amount  of  addition  of  water  is  2  weight  %  or  less  based  on  the  amount  of  the 
composition  because  Japanese  Industrial  Standard  requires  that  the  content  of  water  in  grease  must  be  2.0 
weight  %  or  less  and  also  because  excess  addition  of  water  causes  change  of  composition  or  decrease  of 

40  lubricating  property  by  evaporation  of  water  and  putrefaction  of  the  composition  during  storage  at  the 
ambient  temperature. 

The  composition  of  the  invention  can  be  prepared  by  mixing  a  fatty  acid  ester  of  polyglycerol,  oil  and 
fat  for  food,  glycerol  and,  optionally  according  to  desire,  propylene  glycol  and  water,  heating  the  mixture  at 
the  temperature  around  80  to  100°C  to  melt  the  mixture  and  then  kneeding  the  mixture  while  the  mixture  is 

45  rapidly  cooled  to  a  temperature  of  25  °  C  or  less.  When  the  temperature  of  melting  process  is  below  80  °  C, 
melting  of  decaglyceryl  monostearate  which  is  utilized  as  the  fatty  acid  ester  of  polyglycerol  may  be 
incomplete. 

Decaglyceryl  monostearate  which  is  preferably  utilized  as  the  fatty  acid  ester  of  polyglycerol  is  solid  at 
the  ambient  temperature  and  is  a  hydrophillic  surface  active  agent  having  the  dropping  point  of  75  °C. 

50  When  decaglyceryl  monostearate  is  melt  and  kneeded  with  oil  and  fat  for  food  which  is  liquid  at  the 
ambient  temperature,  preferably  MCT,  and  glycerol,  an  emulsion  is  considered  to  be  formed.  Thus,  the 
thickness  of  the  composition  is  enhanced  and  the  composition  is  kept  at  a  very  viscous  condition. 

DESCRIPTION  OF  THE  PREFERRED  EMBODIMENTS 
55 

The  invention  will  be  understood  more  readily  with  reference  to  the  following  examples;  however  these 
examples  are  intended  to  illustrate  the  invention  and  are  not  to  be  construed  to  limit  the  scope  of  the 
invention. 

3 
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The  compositions  prepared  were  evaluated  by  the  following  methods. 
(1)  Dropping  point:  dropping  point  in  °C  is  obtained  by  heating  the  sample  at  the  rate  of  2°C/min.  by 
the  method  of  measurement  of  dropping  point  according  to  Japanese  Industrial  Standard  K-2220  5.4. 
(2)  Thickness:  thickness  after  kneeding  60  times  was  obtained  by  the  method  according  to  Japanese 

5  Industrial  Standard  K-2220  5.3. 
(3)  Oxidation  stability:  oxidation  stability  in  kgf/cm  was  obtained  by  the  method  of  measurement  of 
oxidation  stability  according  to  Japanese  Industrial  Standard  K-2220  5.8.  A  larger  value  shows  lower 
oxidation  stability. 
(4)  Abrasion  resistance  and  loading  resistance:  abrasion  resistance  in  kgf  and  loading  resistance  in  kgf 

io  were  obtained  by  the  method  of  Measurement  of  Extreme-Pressure  Properties  of  Lubricating  Grease 
(Four-ball  Method)  according  to  ASTM  D  2596-87.  A  larger  value  shows  better  property,  in  both 
measurements. 
(5)  Safety  for  food  sanitation:  when  the  composition  is  made  of  approved  food  additives  and  foods,  the 
mark  0  is  shown  and  when  the  composition  is  made  of  other  materials,  the  mark  X  is  shown. 

15 
Examples  1  through  8,  Comparative  examples  1  through  7 

Components  shown  in  Table  1  were  charged  in  a  beaker.  The  mixture  was  heated  in  a  water  bath  or  on 
a  hot  plate  while  it  was  stirred.  When  the  mixture  melted  completely  to  become  homogeneous,  it  was 

20  preliminarily  emulsified  for  10  to  15  minutes  and  then  kneeded  under  rapid  cooling  until  the  temperature  of 
the  mixture  became  25  °  C  or  less.  After  leaving  the  mixture  standing  for  3  hours  or  more,  a  greasy  oil  and 
fat  composition  was  prepared. 

Properties  of  the  composition  thus  prepared  were  evaluated.  Results  of  the  evaluation  are  shown  in 
Table  1.  Components  are  abbreviated  in  Table  1  as  following:  DGMS:  decaglyceryl  monostearate;  MCT: 

25  triglyceride  of  medium  chain  saturated  fatty  acids;  and  PG:  propylene  glycol. 
The  results  of  evaluation  shown  in  Table  1  clearly  show  that  the  compositions  favorable  as  greasy  oil 

and  fat  composition  for  food  processing  machines  were  prepared  when  25  to  43  weight  %  of  DGM,  3  to  25 
weight  %  of  MCT  and  40  to  67  weight  %  of  glycerol  were  utilized. 

While  the  invention  has  been  particularly  shown  and  described  with  reference  to  preferred  embodiments 
30  thereof,  it  will  be  understood  by  those  skilled  in  the  art  that  the  foregoing  and  other  changes  in  form  and 

details  can  be  made  therein  without  departing  from  the  spirit  and  scope  of  the  invention. 
To  summarize  the  advantages  obtained  by  the  invention,  the  greasy  oil  and  fat  composition  for  food 

processing  machines  are  safe  for  food  sanitation,  has  excellent  oxidation  stability  and  lubricating  property 
and  are  favorably  utilized  as  lubricant  for  food  processing  machines. 

35 

40 

45 

50 

55 
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T a b l e   1  (Part   1) 

Example  1 2   3  4 

DGMS  26  30  40  30 

composition,  MCT  10  10  10  3 

weight  %  glycerol  64  60  50  67 

PG  . . . .  

water  - 

dropping  point,  °C  84.2  90.7  81.8  80.0 

thickness  254  241  215  230 

properties  oxidation  stability,  0.8  0.7  0.8  0.7 
kgf /cm 

abrasion  resistance,  27.1  25.1  26.0  23.4 
kgf,  LW 

loading  resistance,  160  160  160  126 
kgf.  WL 

safety  O  O  0  O 

(Table  1  continued) 
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T a b l e   1  (Part   2) 

0  .  — 
Example  5  6  7  8 

DGMS  30  35  30  30 

composit ion.   MCT  15  25  10  10 

weight  %  glycerol  55  40  60  60 

PG  -  -  2  - 
75 

water  -  -  -  2 

dropping  point.  °C  81.5  80.0  83.0  94.6 
20 

thickness  235  213  237  239 

properties  oxidation  stability.  0.6  0.5  0.7  0.7 
kgf/cm 

abrasion  resistance.  28.0  29.5  24.5  23.8 
kgf,  LW 

loading  resistance,  160  160  126  126 
30  kgf,  WL 

safety  O  O  O  O 

(Table  1  continued) 

40 

45 

50 
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T a b l e   1  (Part   3) 

Domparative  example  1  2  d  4 

DGMS  20  45  30  35 

composition,  MCT  10  10  2  30 

weight  %  glycerol  70  45  68  35 

PG  -  -  - 

water  - 

dropping  point,  °C  44.4  71.8  77.5  76.0 

thickness  273  208  223  219 

properties  oxidation  stability,  0.9  0.7  1.2  0.9 
kgf/  cm 

abrasion  resistance,  21.2  24.8  20.8  26.8 
kgf,  LW 

loading  resistance,  126  126  126  160 
kgf,  WL 

safety  O  O  O  O 

(Table  1  continued) 
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T a b l e   1  (Part   4) 

5 
Comparative  example  5  6  7 

DGMS  30  general  use  grease 
10  composition,  MCT  10 

weight  %  glycerol  60  #1  #2 

PG  3 
75 

wa te r  

dropping  point,  °C  79.7  97.0  102 
20 thickness  240  312  268 

properties  oxidation  stability,  1.0  0.7  0.7 
kgf/cm 

25  abrasion  resistance,  24.5  23.5  25.2 
kgf,  LW 

loading  resistance,  126  126  160 
kgf,  WL 

30 
safety  O  X  X 

(End  of  Table  1) 
35 

Claims 

40  1.  An  greasy  oil  and  fat  composition  for  food  processing  machines  which  is  prepared  by  mixing  a  fatty 
acid  ester  of  polyglycerol,  oil  and  fat  for  food  and  glycerol,  melting  the  mixture  by  heating  and 
kneeding  the  mixture. 

2.  An  greasy  oil  and  fat  composition  for  food  processing  machines  as  claimed  in  Claim  1  wherein  the  oil 
45  and  fat  for  food  is  a  triglyceride  of  a  medium  chain  saturated  fatty  acid. 

3.  An  greasy  oil  and  fat  composition  for  food  processing  machines  as  claimed  in  Claim  2  wherein  the 
greasy  oil  and  fat  composition  is  prepared  by  mixing  25  to  43  weight  percent  of  the  fatty  acid  ester  of 
polyglycerol,  3  to  25  weight  percent  of  a  triglyceride  of  a  medium  chain  saturated  fatty  acid  and  40  to 

50  67  weight  percent  of  glycerol,  melting  the  mixture  by  heating  and  kneeding  the  mixture. 

4.  An  greasy  oil  and  fat  composition  for  food  processing  machines  as  claimed  in  Claim  2  wherein  the 
greasy  oil  and  fat  composition  is  prepared  by  mixing  25  to  35  weight  percent  of  the  fatty  acid  ester  of 
polyglycerol,  3  to  25  weight  percent  of  a  triglyceride  of  a  medium  chain  saturated  fatty  acid  and  40  to 

55  67  weight  percent  of  glycerol,  melting  the  mixture  by  heating  and  kneeding  the  mixture. 

5.  An  greasy  oil  and  fat  composition  for  food  processing  machines  as  claimed  in  Claim  2  wherein  the 
greasy  oil  and  fat  composition  is  prepared  by  mixing  25  to  35  weight  percent  of  the  fatty  acid  ester  of 

8 
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polyglycerol,  5  to  20  weight  percent  of  a  triglyceride  of  a  medium  chain  saturated  fatty  acid  and  50  to 
65  weight  percent  of  glycerol,  melting  the  mixture  by  heating  and  kneeding  the  mixture. 

An  greasy  oil  and  fat  composition  for  food  processing  machines  as  claimed  in  Claim  2  wherein  the 
triglyceride  of  a  medium  chain  saturated  fatty  acids  is  a  triglyceride  of  a  saturated  fatty  acid  having  6  to 
10  carbon  atoms. 

An  greasy  oil  and  fat  composition  for  food  processing  machines  as  claimed  in  Claim  2  wherein  the 
triglyceride  of  a  medium  chain  saturated  fatty  acid  is  a  triglyceride  of  caproic  acid,  heptylic  acid, 
caprylic  acid,  nonylic  acid  or  capric  acid. 

An  greasy  oil  and  fat  composition  for  food  processing  machines  as  claimed  in  Claim  2  wherein  the 
triglyceride  of  a  medium  chain  saturated  fatty  acid  is  a  triglyceride  of  caprylic  acid  and/or  capric  acid. 

An  greasy  oil  and  fat  composition  for  food  processing  machines  as  claimed  in  Claim  2  wherein  the  fatty 
acid  ester  of  polyglycerol  is  a  fatty  acid  ester  of  decaglycerol. 

An  greasy  oil  and  fat  composition  for  food  processing  machines  as  claimed  in  Claim  2  wherein  the  fatty 
acid  esters  of  a  polyglycerol  are  stearic  esters  of  a  polyglycerol. 



J  European  Patent 
Office 

EUROPEAN  SEARCH  REPORT Application  Number 

EP  92  10  6095 

DOCUMENTS  CONSIDERED  TO  BE  RELEVANT  396 

r  „,„„_,  Citation  of  document  with  indication,  where  appropriate,  Relevant  CLASSIFICATION  OF  THE 
of  relevant  passages  to  claim  APPLICATION  (Int.  C1.5  ) 

A  WORLD  PATENTS  INDEX  LATEST  1,9  C10M101/04 
Week  8725,  C10M111/02 
□erwent  Publications  Ltd.,  London,  GB;  C10M169/04 
AN  87-174722  //(C10M1  11/02, 
&  JP-A-62  106  837  (TAKEDA  CHEMICAL)  18  May  1987  101:04,105:14, 
*  abstract  *  105:40) 

(C10M169/04, 
A  WORLD  PATENTS  INDEX  LATEST  1,9  105:14,105:40, 

Week  8122,  159:08) 
Derwent  Publications  Ltd.,  London,  GB;  (C10N40:00) 
AN  81-38867D  [22]  (C10N50:  10) 
&  JP-A-56  037  040  (NIPPON  SURFACTANT)  10  April 
1981 
*  abstract  * 

A  WORLD  PATENTS  INDEX  1 
Week  7737, 
Derwent  Publications  Ltd.,  London,  GB; 
AN  77-65617Y  [37] 
&  JP-A-52  091  786  (NOGIWA  R)  2  August  1977 
*  abstract  *  technical  fields 

SEARCHED  ant.  C1.5  ) 
A  EP-A-0  382  512  (NIPPON  OIL  CO.)  1,2,6-8 

*  page  3,  line  13  -  line  31  *  C10M 
D  &  JP-A-2  209  995  (NIPPON  OIL) 

A  WORLD  PATENTS  INDEX  LATEST  1,9,10 
Week  9033, 
Derwent  Publications  Ltd.,  London,  GB; 
AN  90-249816  [33] 
&  JP-A-2  173  100  (SUN  POLE)  4  July  1990 
*  abstract  * 

A  CH-A-459  429  (CHEMISCHE  WERKE  WITTEN  1.2.6-8 
GESELLSCHAFT) 
*  column  3;  example  3  * 
*  column  4,  line  15  -  line  21  * 

- / - -  

The  present  search  report  has  been  drawn  up  for  all  claims 
Place  of  torch 

THE  HAGUE 
Date  of  conpletloM  of  the  learch 
31  JULY  1992 HILGENGA  K.J. 

CATEGORY  OF  CITED  DOCUMENTS 
X  :  particularly  relevant  if  taken  alone Y  :  particularly  relevant  if  combined  with  another 

document  of  the  same  category A  :  technological  background O  :  non-written  disclosure 
P  :  intermediate  document 

theory  or  principle  underlying  the  invention earlier  patent  document,  but  published  on,  or after  the  filing  date 
document  cited  in  the  application document  cited  for  other  reasons 

&  :  member  of  the  same  patent  family,  corresponding document 



J  European  Patent 
Office 

EUROPEAN  SEARCH  REPORT 

DOCUMENTS  CONSIDERED  TO  BE  RELEVANT 

Application  Number 

EP  92  10  6095 
Page  2 

Category Citation  of  document  with  indication,  where  appropriate, 
of  relevant  passages 

Relevant 
to  claim 

CLASSIFICATION  OF  THE 
APPLICATION  ant.  CI.5  ) 

WO-A-8  103  293  (NATIONAL  CAN  CORPORATION) 
*  claim  1  * 

TECHNICAL  FIELDS 
SEARCHED  Ont.  CI.5  ) 

The  present  search  report  has  been  drawn  up  for  all  claims 
Place  of  learck 

THE  HAGUE 
Date  of  coa*letkm  of  the  search 
31  JULY  1992 HILGENGA  K.J. 

CATEGORY  OF  CITED  DOCUMENTS 
X  :  particularly  relevant  if  taken  alone Y  :  particularly  relevant  if  combined  with  another 

document  of  the  same  category A  :  technological  background O  :  non-written  disclosure 
P  :  intermediate  document 

T  :  theory  or  principle  underlying  the  invention E  :  earlier  patent  document,  but  published  on,  or after  the  filing  date 
D  :  document  cited  in  the  application L  :  document  cited  for  other  reasons 
&  :  member  of  the  same  patent  family,  corresponding document 


	bibliography
	description
	claims
	search report

